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3 <110> APPLICANT: Takara Shuzo Co., Ltd. 

5 <120> TITLE OF INVENTION: DNA POLYMERASES WITH ENHANCED LENGTH OF PRIMER EXTENSION 

7 <130> FILE REFERENCE: TKR2050.1 
C--> 9 <140> CURRENT APPLICATION NUMBER: US/09/981,002 
C--> 9 <141> CURRENT FILING DATE: 2001-10-17 

9 <150> PRIOR APPLICATION NUMBER: US 08/021,623 
10 <151> PRIOR FILING DATE: 1993-02-19 

12 <150> PRIOR APPLICATION NUMBER: US 08/483,535 

13 <151> PRIOR FILING DATE: 1995-06-07 

15 <150> PRIOR APPLICATION NUMBER: US 08/931,818 

16 <151> PRIOR FILING DATE: 1997-09-16 
18 <160> NUMBER OF SEQ ID NOS : 29 

20 <170> SOFTWARE: Patentin version 3.0 

22 <210> SEQ ID NO: 1 

23 <211> LENGTH: 36 

24 <212> TYPE: DNA 

25 <213> ORGANISM: Thermus aquaticus 

27 <220> FEATURE: 

28 <221> NAME/KEY: 



29 <222> LOCATION 
31 <400> SEQUENCE 



CDS 
(6). .(35) 
1 



32 gagcc atg ggc etc etc cac gag ttc ggc ctt ctg g 36 

33 Met Gly Leu Leu His Glu Phe Gly Leu Leu 

34 1 5 10 

37 <210> SEQ ID NO: 2 

38 <211> LENGTH: 10 

39 .<212> TYPE: PRT 

40 <213> ORGANISM: Thermus aquaticus 
42 <400> SEQUENCE: 2 

44 Met Gly Leu Leu His Glu Phe Gly Leu Leu 

45 1 5 10 

48 <210> SEQ ID NO: 3 

49 <211> LENGTH: 35 

50 <212> TYPE: DNA 

51 <213> ORGANISM: Thermus aquaticus 

53 <220> FEATURE: 

54 <221> NAME/KEY: CDS 

55 <222> LOCATION: (2).. (34) 

57 <400> SEQUENCE: 3 

58 g gac tgg etc tee gcc aag gag tag taa get teg e 35 

59 Asp Trp Leu Ser Ala Lys Glu Ala Ser 

60 1 5 
63 <210> SEQ ID NO: 4 
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64 <211> LENGTH: 7 

65 <212> TYPE: PRT 

66 <213> ORGANISM: Thermus aquaticus 
68 <400> SEQUENCE: 4 

70 Asp Trp Leu Ser Ala Lys Glu 

71 1 5 

74 <210> SEQ ID NO: 5 

75 <211> LENGTH: 6714 

76 <212> TYPE: DNA 

77 <213> ORGANISM: Expression vector 

79 <220> FEATURE: 

80 <221> NAME/KEY: CDS 

81 <222> LOCATION: (1)..(1665) 

83 <400> SEQUENCE: 5 

84 atg ggc etc etc cac gag ttc ggc ctt ctg gaa age ecc aag gee ctg 

85 Met Gly Leu Leu His Glu Phe Gly Leu Leu Glu Ser Pro Lys Ala Leu 

86 1 5 10 15 

88 gag gag gcc ccc tgg ecc ccg ccg gaa ggg gee tte gtg gge ttt gtg 

89 Glu Glu Ala Pro Trp Pro Pro Pro Glu Gly Ala Phe Val Gly Phe Val 

90 20 25 30 

92 ctt tec cgc aag gag ecc atg tgg gee gat ett etg gee etg gcc gcc 

93 Leu Ser Arg Lys Glu Pro Met Trp Ala Asp Leu Leu Ala Leu Ala Ala 

94 35 40 45 

96 gcc agg ggg ggc egg gte eae egg gee eee gag cct tat aaa gcc etc 

97 Ala Arg Gly Gly Arg Val His Arg Ala Pro Glu Pro Tyr Lys Ala Leu 

98 50 55 60 

100 agg gae etg aag gag geg egg ggg ctt etc gcc aaa gac ctg age gtt 

101 Arg Asp Leu Lys Glu Ala Arg Gly Leu Leu Ala Lys Asp Leu Ser Val 

102 65 70 75 80 

104 ctg gee ctg agg gaa ggc ctt ggc etc ccg eee gge gac gac eee atg 

105 Leu Ala Leu Arg Glu Gly Leu Gly Leu Pro Pro Gly Asp Asp Pro Met 

106 85 90 95 

108 etc etc gee tac etc ctg gac cct tec aac ace ace ccc gag ggg gtg 

109 Leu Leu Ala Tyr Leu Leu Asp Pro Ser Asn Thr Thr Pro Glu Gly Val 

110 100 105 110 

112 gcc egg cgc tac gge ggg gag tgg aeg gag gag gcg ggg gag egg gee 

113 Ala Arg Arg Tyr Gly Gly Glu Trp Thr Glu Glu Ala Gly Glu Arg Ala 

114 115 120 125 

116 gee ett tec gag agg etc ttc gee aac ctg tgg ggg agg ett gag ggg 

117 Ala Leu Ser Glu Arg Leu Phe Ala Asn Leu Trp Gly Arg Leu Glu Gly 

118 130 135 140 

120 gag gag agg etc ctt tgg ctt tac egg gag gtg gag agg ccc ctt tee 

121 Glu Glu Arg Leu Leu Trp Leu Tyr Arg Glu Val Glu Arg Pro Leu Ser 

122 145 150 155 160 

124 get gte etg gee eae atg gag gee aeg ggg gtg cgc ctg gac gtg gee 

125 Ala Val Leu Ala His Met Glu Ala Thr Gly Val Arg Leu Asp Val Ala 

126 165 170 175 

128 tat etc agg gee ttg tee etg gag gtg gee gag gag ate gcc cgc etc 

129 Tyr Leu Arg Ala Leu Ser Leu Glu Val Ala Glu Glu lie Ala Arg Leu 



.48 
96 

144 

192 
240 
288 
336 
384 
432 
480 
528 
576 
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130 








180 










185 










190 








132 




gee 


cracr 


ate 


ttc 


cge 


ctq 


gee 


ggc 


cae 


ecc 


tte 


aac 


etc 


aac 


tec 


624 


133 


Glu 


Ala 


Glu 


Val 


Phe 


Ara 


Leu 


Ala 


Gly 


His 


Pro 


Phe 


Asn 


Leu 


Asn 


Ser 




134 






195 










200 










205 










136 




gac 


cag 


ctci 


gaa 


aaa 


gte 


etc 


ttt 


gac 


gag 


eta 


ggg 


ett 


cec 


gcc 


672 


137 




Asp 


Gin 


Leu 


Glu 


Ara 


Val 


Leu 


Phe 


Asp 


Glu 


Leu Gly 


Leu 


Pro 


Ala 




138 




210 










215 










220 












140 


ate 


crae 


aaci 


acQ 


crag 


aag 


aec 


ggc 


aag 


egc 


tec 


ace 


age 


gcc 


gcc 


gte 


720 


141 


lie 


Glv 


Lys 


Thr 


Glu 


Lys 


Thr 


Glv 


Lys 


Arg 


Ser 


Thr 


Ser 


Ala 


Ala 


Val 




142 


225 










230 










235 










240 




144 




y "^y 


gee 


ete 


egc 


gag 


gee 


cac 


ecc 


ate 


gtg 


gaa 


aag 


ate 


ctg 


eag 


768 


X *± -J 


Leu 


Glu 


Ala 


Leu 


Arg 


Glu 


Ala 


His 


Pro 


He 


Val 


Glu 


Lys 


He 


Leu 


Gin 




X ** u 










245 










250 










255 






148 


tac 


^y y 


y "-y 


cte 


aec 


aag 


ctg 


aag 


age 


aec 


tae 


att 


gac 


ecc 


ttg 


ccg 


816 


-L *x -7 




Arg 


Glu 


Leu 


Thr 


Lys 


Leu 


Lys 


Ser 


Thr 


Tvr 


He 


Asp 


Pro 


Leu 


Pro 




1 SO 








260 










265 










270 








152 


gac 


cte 


ate 


cac 


cec 


agg 


acg 


ggc 


egc 


ete 


cac 


aec 


cge 


ttc 


aac 


cag 


864 


1 S'^ 




Leu 


lie 


His 


Pro 


Arg 


Thr 


Glv 


Ara 


Leu 


His 


Thr 


Arg 


Phe 


Asn 


Gin 




J ' ^ 






275 










280 










285 










156 


acg 


gee 


acg 


gee 


acg 


ggc 


agg 


eta 


agt 


age 


tec 


gat 


cec 


aac 


cte 


cag 


912 


157 


Thr 


Ala 


Thr 


Ala 


Thr 


Gly Arg 


Leu 


Ser 


Ser 


Ser 


Asp 


Pro 


Asn 


Leu 


Gin 




158 




290 










295 










300 












160 


aac 


ate 


cec 


crte 


cae 


ace 


ceg 


ett 


ggg 

3 Z3 3 


cag 


agg 


ate 


egc 


egg 


gcc 


tte 


960 


161 


Asn 


lie 


Pro 


Val 


Ara 


Thr 


Pro 


Leu 


Gly 


Gin 


Arg 


He 


Arg 


Arg 


Ala 


Phe 




162 


305 










310 










315 










320 




164 


ate 


gee 




craQ 


ciQcr 


tgg 


eta 


ttg 


gtg 


gee 


etg 


gac 


tat 


age 


cag 


ata 


1008 


165 


lie 


Ala 


Glu 


Glu 


Glv 


Trp 


Leu 


Leu 


Val 


Ala 


Leu 


Asp 


Tvr 


Ser 


Gin 


He 




166 










325 










330 










335 






168 




ete 


acjcr 


atci 


CtQ 


gee 


cac 


etc 


tec 


ggc 


gac 


gag 


aac 


ctg 


ate 


egg 


1056 


169 


Glu 


Leu 


Arg 


Val 


Leu 


Ala 


His 


Leu 


Ser 


Glv 


Asp 


Glu 


Asn 


Leu 


He 


Arg 




170 








340 










345 










350 








172 


gtc 


tte 


cag 


cracr 


crcra 

3 3 3 


egg 


gac 


ate 


cae 


acg 


gag 


ace 


gee 


age 


tgg 


atg 


1104 


173 


Val 


Phe 


Gin 


Glu 


Glv 


Arg 


Asp 


He 


His 


Thr 


Glu 


Thr 


Ala 


Ser 


Trp 


Met 




174 






355 










360 










365 










176 


ttc 


y y ^ 


gte 


ecc 


cQcr 


gag 


gee 


gtg 


gac 


cec 


etg 


atg 


egc 


egg. 


gcg 


gee 


1152 


177 


Phe 


Glv 


Val 


Pro 


Arg 


Glu 


Ala 


val 


Asp 


Pro 


Leu 


Met 


Arg 


Arg 


Ala 


Ala 




178 




370 










375 










380 












180 


aag 


ace 


ate 


aac 


ttc 


ggg 


gte 


etc 


tae 


ggc 


atg 


teg 


gee 


cac 


egc 


etc 


1200 


181 


Lys 


Thr 


He 


Asn 


Phe 


Gly Val 


Leu 


Tyr 


Gly 


Met 


Ser 


Ala 


His 


Arg 


Leu 




182 


385 










390 










395 










400 




184 


tec 


eag 


gag 


eta 


gee 


ate 


cct 


tac 


gag 


gag 


gee 


eag 


gcc 


tte 


att 


gag 


1248 


185 


Ser 


Gin 


Glu 


Leu 


Ala 


He 


Pro 


Tyr 


Glu 


Glu 


Ala 


Gin 


Ala 


Phe 


He 


Glu 




186 










405 










410 










415 






188 


egc 


tae 


ttt 


cag 


age 


tte 


cec 


aag 


gtg 


egg 


gee 


tgg 


att 


gag 


aag 


ace 


1296 


189 


Arg 


Tyr 


Phe 


Gin 


Ser 


Phe 


Pro 


Lys 


Val 


Arg 


Ala 


Trp 


He 


Glu 


Lys 


Thr 




190 








420 










425 










430 








192 


etg 


gag 


gag 


ggc 


agg 


agg 


egg 


ggg 


tae 


gtg 


gag 


aec 


etc 


ttc 


ggc 


cge 


1344 


193 


Leu 


Glu 


Glu 


Gly 


Arg 


Arg 


Arg 


Gly 


Tyr 


Val 


Glu 


Thr 


Leu 


Phe 


Gly 


Arg 




194 






435 










440 










445 
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196 


cgc 


cgc 


tac 


gtg 


oca 


gac 


eta 


gag 


gcc 


egg 


gtg 


aag 


age 


gtg 


egg 


gag 


1392 


197 


Arg 


Arg 


Tyr 


val 


Pro 


Asp 


Leu 


Glu 


Ala 


Arg 


Val 


Lys 


Ser 


Val 


Arg 


Glu 




198 


450 










455 










460 










1440 


200 


gcg 


gcc 


gag 


cgc 


atg 


gcc 


tte 


aac 


atg 


cec 


gtc 


eag 


gge 


ace 


gee 


gee 


201 


Ala 


Ala 


Glu 


Arg 


Met 


Ala 


Phe 


Asn 


Met 


Pro 


Val 


Gin 


Gly 


Thr 


Ala 


Ala 




202 


465 








470 










475 










480 


. 1488 


204 


gac 


etc 


atg 


aag 


ctg 


get 


atg 


gtg 


aag 


etc 


tte 


cec 


agg 


ctg 


gag 


gaa 


205 


Asp 


Leu 


Met 


Lys 


Leu 


Ala 


Met 


Val 


Lys 


Leu 


Phe 


Pro 


Arg 


Leu 


Glu 


Glu 




206 








485 










490 










495 




1536 


208 


atg 


ggg 


gcc 


agg 


atg 


etc 


ett 


eag 


gtc 


eac 


gac 


gag 


ctg 


gtc 


etc 


gag 


209 


Met 


Gly Ala Arg 


Met 


Leu 


Leu 


Gin 


Val 


His 


Asp 


Glu 


Leu 


Val 


Leu 


Glu 





210 500 505 510 

212 gcc eca aaa gag agg gcg gag gcc gtg gcc egg ctg gcc aag gag gtc 1584 

213 Ala Pro Lys Glu Arg Ala Glu Ala Val Ala Arg Leu Ala Lys Glu Val 

214 515 520 525 

216 atg gag ggg gtg tat cec ctg gee gtg cec ctg gag gtg gag gtg ggg 1632 

217 Met Glu Gly Val Tyr Pro Leu Ala Val Pro Leu Glu Val Glu Val Gly 

218 530 535 540 

220 ata ggg gag gac tgg etc tee gcc aag gag tag taagcttate gatgataage 1685 

221 lie Gly Glu Asp Trp Leu Ser Ala Lys Glu 

222 545 550 

224 tgtcaaacat gagaattagc ecgcetaatg agegggcttt tttttaattc ttgaagacga 1745 

226 aagggcctcg tgatacgcct atttttatag gttaatgtca tgataataat ggtttcttag 1805 

228 cgtcaaagea accatagtae gegccctgta geggegcatt aagcgegceg ggtgtggtgg 1865 

230 ttacgegcag egtgacegct acacttgcea gcgccctagc gccegctcet ttcgctttct 1925 

232 tcccttcett tctcgccacg ttcgccggct tteccegtea agetctaaat egggggctce 1985 

234 etttagggtt ccgatttagt getttacgge acetegaccc caaaaaactt gatttgggtg 204 5 

23 6 atggtteacg tagtgggcea tcgeectgat agacggtttt tegecctttg acgttggagt 2105 
238 ccacgttctt taatagtgga ctcttgttcc aaacttgaac aacaetcaac cctatctcgg 2165 
240 getattcttt tgatttataa gggattttge egatttegge ctattggtta aaaaatgage 2225 
242 tgatttaaca aaaatttaac gcgaatttta acaaaatatt aacgtttaca attteaggtg 2285 

24 4 geactttteg gggaaatgtg cgcggaaecc etatttgttt atttttetaa atacattcaa 2 345 
246 atatgtatcc gctcatgaga caataaccct gataaatgct tcaataatat tgaaaaagga 2405 
248 agagtatgag tattcaacat ttecgtgtcg cecttattec ettttttgcg geattttgcc 2465 
250 ttcctgtttt tgcteaecca gaaacgetgg tgaaagtaaa agatgctgaa gatcagttgg 2525 
252 gtgeaegagt gggttacate gaactggatc teaacagegg taagatcctt gagagttttc 2585 
254 gecccgaaga aegttttcca atgatgagea ettttaaagt tctgctatgt ggcgeggtat 2645 
256 tatcecgtgt tgacgecggg caagagcaac teggtegceg eatacaetat tetcagaatg 2705 
258 acttggttga gtaetcacca gteaeagaaa ageatcttac ggatggcatg acagtaagag 2765 
260 aattatgcag tgctgecata aceatgagtg ataacaetge ggceaactta ettctgacaa 2825 
262 cgatcggagg accgaaggag ctaaccgett ttttgcacaa catgggggat catgtaaetc 2885 
264 gecttgateg ttgggaaccg gagctgaatg aageeataec aaacgaegag cgtgacacca 2945 
266 cgatgcctgc agcaatggca acaacgttgc geaaactatt aactggcgaa etacttacte 3005 
268 tagctteccg geaaeaatta atagactgga tggaggegga taaagttgea ggaccactte 3065 
270 tgcgctcggc cettceggct ggctggttta ttgctgataa atctggagcc ggtgagcgtg 3125 
272 ggtctcgegg tatcattgca geactgggge cagatggtaa gccctcecgt ategtagtta 3185 
274 tctaeacgac ggggagtcag geaactatgg atgaacgaaa tagacagatc getgagatag 3245 
276 gtgccteact gattaagcat tggtaaetgt eagaccaagt ttactcatat atactttaga 3305 
278 ttgatttaaa actteatttt taatttaaaa ggatctaggt gaagatectt tttgataate 3365 



file://C:\Crf3\OutholcI\VsrI981002.htm 



2/15/02 



Page 5 of 7 



RAW SEQUENCE LISTING 

PATENT APPLICATION: US/09/981,002 



DATE: 02/15/2002 
TIME: 15:37:54 



Input Set : A:\Tkr205-2 •txt 

Output Set: N:\CRF3\02152002\I981002.raw 



280 tcatgaccaa aatcccttaa cgtgagtttt cgttccactg agcgtcagac cccgtagaaa 
282 agatcaaagg atcttcttga gatccttttt ttctgcgcgt aatctgctgc ttgcaaacaa 

2 84 aaaaaccacc gctaccagcg gtggtttgtt tgccggatca agagctacca actctttttc 
286 cgaaggtaac tggcttcagc agagcgcaga taccaaatac tgtccttcta gtgtagccgt 
288 agttaggcca ccacttcaag aactctgtag caccgcctac atacctcgct ctgctaatcc 
290 tgttaccagt ggctgctgcc agtggcgata agtcgtgtct taccgggttg gactcaagac 
292 gatagttacc ggataaggcg cagcggtcgg gctgaacggg gggttcgtgc acacagccca 
294 gcttggagcg aacgacctac accgaactga gatacctaca gcgtgagcta tgagaaagcg 
296 ccacgcttcc cgaagggaga aaggcggaca ggtatccggt aagcggcagg gtcggaacag 
298 gagagcgcac gagggagctt ccagggggaa acgcctggta tctttatagt cctgtcgggt 
300 ttcgccacct ctgacttgag cgtcgatttt tgtgatgctc gtcagggggg cggagcctat 
302 ggaaaaacgc cagcaacgcg gcctttttac ggttcctggc cttttgctgg ccttttgctc 
304 acatgttctt tcctgcgtta tcccctgatt ctgtggataa ccgtattacc gcctttgagt 
306 gagctgatac cgctcgccgc agccgaacga ccgagcgcag cgagtcagtg agcgaggaag 
308 cggaagagcg cctgatgcgg tattttctcc ttacgcatct gtgcggtatt tcacaccgca 
310 tatggtgcac tctcagtaca atctgctctg atgccgcata gttaagccag tatacactcc 
312 gctatcgcta cgtgactggg tcatggctgc gccccgacac ccgccaacac ccgctgacgc 
314 gccctgacgg gcttgtctgc tcccggcatc cgcttacaga caagctgtga ccgtctccgg 
316 gagctgcatg tgtcagaggt tttcaccgtc atcaccgaaa cgcgcgaggc agaacgccat 
318 caaaaataat tcgcgtctgg ccttcctgta gccagctttc atcaacatta aatgtgagcg 
320 agtaacaacc cgtcggattc tccgtgggaa caaacggcgg attgaccgta atgggatagg 
322 ttacgttggt gtagatgggc gcatcgtaac cgtgcatctg ccagtttgag gggacgacga 
324 cagtatcggc ctcaggaaga tcgcactcca gccagctttc cggcaccgct tctggtgccg 
326 gaaaccaggc aaagcgccat tcgccattca ggctgcgcaa ctgttgggaa gggcgatcgg 
328 tgcgggcctc ttcgctatta cgccagctgg cgaaaggggg atgtgctgca aggcgattaa 
330 gttgggtaac gccagggttt tcccagtcac gacgttgtaa aacgacggcc agtgaatccg 
332 taatcatggt catagctgtt tcctgtgtga aattgttatc cgctcacaat tccacacaac 

3 34 atacgagccg gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag ctaactcaca 
336 ttaattgcgt tgcgctcact gcccgctttc cagtcgggaa acctgtcgtg ccagctgcat 
338 taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgcca gggtggtttt 
340 tcttttcacc agtgagacgg gcaacagctg attgcccttc accgcctggc cctgagagag 
34 2 ttgcagcaag cggtccacgc tggtttgccc cagcaggcga aaatcctgtt tgatggtggt 
344 tgacggcggg atataacatg agctgtcttc ggtatcgtcg tatcccacta ccgagatatc 
34 6 cgcaccaacg cgcagcccgg actcggtaat ggcgcgcatt gcgcccagcg ccatctgatc 
34 8 gttggcaacc agcatcgcag tgggaacgat gccctcattc agcatttgca tggtttgttg 
350 aaaaccggac atggcactcc agtcgccttc ccgttccgct atcggctgaa tttgattgcg 
352 agtgagatat ttatgccagc cagccagacg cagacgcgcc gagacagaac ttaatgggcc 
354 cgctaacagc gcgatttgct ggtgacccaa tgcgaccaga tgctccacgc ccagtcgcgt 
356 accgtcttca tgggagaaaa taatactgtt gatgggtgtc tggtcagaga catcaagaaa 
358 taacgccgga acattagtgc aggcagcttc cacagcaatg gcatcctggt catccagcgg 
360 atagttaatg atcagcccac tgacgcgttg cgcgagaaga ttgtgcaccg ccgctttaca 
362 ggcttcgacg ccgcttcgtt ctaccatcga caccaccacg ctggcaccca gttgatcggc 
364 gcgagattta atcgccgcga caatttgcga cggcgcgtgc agggccagac tggaggtggc 
366 aacgccaatc agcaacgact gtttgcccgc cagttgttgt gccacgcggt tgggaatgta 
368 attcagctcc gccatcgccg cttccacttt ttcccgcgtt ttcgcagaaa cgtggctggc 
370 ctggttcacc acgcgggaaa cggtctgata agagacaccg gcatactctg cgacatcgta 
372 taacgttact ggtttcacat tcaccaccct gaattgactc tcttccgggc gctatcatgc 
374 cataccgcga aaggttttgc gccattcgat ggtgtcccag tgaatccgta atcatggtca 
376 tagctgtttc ctgtgtgaaa ttgttatccg ctcacaattc cacacattat acgagccgga 



3425 

3485 

3545 

3605 

3665 

3725 

3785 

3845 

3905 

3965 

4025 

4085 

4145 

4205 

4265 

4325 

4385 

4445 

4505 

4565 

4625 

4685 

4745 

4805 

4865 

4925 

4985 

5045 

5105 

5165 

5225 

5285 

5345 

5405 

5465 

5525 

5585 

5645 

5705 

5765 

5825 

5885 

5945 
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2/15/02 



VERIFICATION SUMMAHY DATE: 02/15/2002 

PATENT APPLICATION: US/09/981,002 TIME: 15:37:55 

Input Set : A:\Tkr205-2.txt 

Output Set: N:\CRF3\02152002\I981002.raw 

L:9 M:270 C: Current Application Number differs, Replaced Current Application 
L:9 M:271 C: Current Filing Date differs, Replaced Current Filing Date 
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